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ABSTRACT 



A method of recycling a donor wafer after detaching at least 
one useful layer is provided, the donor wafer comprising 
successively a substrate, a buffer structure and, before 
detachment, a useful layer. The method includes removal of 
substance relating to part of the donor wafer on the side 
where the detachment took place, such that, after removal of 
substance, there remains at least part of the buffer structure 
capable of being reused as at least part of a buffer structure 
during a subsequent detachment of a useful layer. The 
present document also relates to a method of producing a 
donor wafer which can be recycled according to the inven- 
tion, methods of detaching a thin layer from a donor wafer 
which can be recycled according to the invention, and donor 
wafers which can be recycled according to the invention. 

36 Claims, 4 Drawing Sheets 
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After recycling, the donor wafer 10 includes: 

a substrate 1 comprising AsGa at its interface with the 

buffer structure I; 5 
a buffer structure I comprising InGaAs; 
an InP protective layer 3 located on or in the InGaAs. 
In a first scenario, the selective chemical etching of the 
InGaAs overlying the protective layer 3 with a selective 
etching solution, such as a solution comprising Ce 71 ' H 2 S0 4> 10 
makes it possible to take off virtually all of this material 
overlying the protective layer 3, the protective layer 3 
behaving here like an etching stop layer. 

In a second scenario, after removing the InGaAs overly- 
ing the protective layer 3, the selective chemical etching of 15 
the protective layer 3 with a selective etching solution, such 
as a solution comprising HF, makes it possible to take off 
virtually all of the protective layer 3, the InGaAs underlying 
the protective layer 3 behaving here like an etching stop 
layer. 20 

In a third scenario, it is possible for two selective etchings 
to succeed one another in order to remove part of the InGaAs 
and to remove the protective layer 3. 

In the semiconductor layers presented in this document, 



4. The method of claim 3, wherein the selective chemical 
etching includes at least one etching fluid having an etching 
power which is substantially greater for the useful layer than 
for the buffer structure, so that the buffer structure acts as an 
etching stop layer for the at least one etching fluid. 

5. The method of claim 4, wherein the buffer structure 
comprises a material that differs from that of the useful layer 
in that: 

the materials are different; 

the materials contain atomic elements which are substan- 
tially identical except for at least one atomic element; 

the materials or each are substantially identical, but at 
least one atomic element in one material has an atomic 
concentration which is substantially different from that 
of the same atomic element in the other material; or 

the materials have different porosity densities. 

6. The method of claim 2, wherein the chemical etching 
is preceded, followed or both preceded and followed by a 
mechanical eroding of the wafer surface. 

7. The method of claim 6, wherein the mechanical eroding 
includes polishing, grinding or abrasion. 

8. The method of claim 1, wherein, before detachment, the 
buffer structure includes a buffer layer and an additional 
layer that has (a) a thickness which is sufficient to contain 



other components may be added to them, such as carbon 25 defects therein or (b) a surface lattice parameter which is 



with a carbon concentration substantially less than or equal 
to 50% or more particularly with a concentration less than or 
equal to 5% in the layer in question. 

Finally, the present invention is not limited to a buffer 
structure I, an intermediate layer 8 or an overlayer 5 made 
of materials presented in the examples above, but extends 
also to other alloys of Groups IV— IV, III-V, or II-VL 

It should be specified that these alloys may be binary, 
ternary, quaternary or of a higher degree. 

The present invention is not limited either to a recyclable 
buffer layer 2 or buffer structure I having the prime function 
of matching the lattice parameter between two adjacent 
structures with different respective lattice parameters, but 
also relates to any buffer layer 2 or buffer structure I as 
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substantially different from that of the substrate. 

9. The method of claim 8, wherein the mechanically 
removing includes removing all of the remaining portion of 
the useful layer and part of the additional layer or all of the 
additional layer and part of the buffer layer. 

10. The method of claim 1, which further comprises 
providing at least one new layer on the donor wafer after 
removing at least part of the remaining portion of the useful 
layer so as to form a new useful layer or new buffer structure 
above the existing buffer structure. 

11. The method of claim 10, which further comprises, 
before detachment, providing the donor wafer with an 
overlayer which includes the useful layer to be detached, and 
wherein the mechanically removing removes any portion of 



defined in the most general manner in the present document 40 ^ oyerl ^ aftef detachment 



and which can be recycled according to the invention. 

The structures finally obtained after detachment are not 
limited either to SGOI, SOI, SiSGOI structures, or to 
structures for HEMT and HBT transistors. 

As can be seen, the present invention, as described above 45 
and shown in the drawings, provides for a more economical 
method for recycling a wafer than with prior art techniques. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the present 
invention without departing from the spirit or scope of the 50 
invention. Thus, it is intended that the present invention 
include all such modifications and variations within the 
scope of the appended claims and their equivalents. 

What is claimed is: 

1. A method of recycling a donor wafer after detachment 55 
of a useful layer of a semiconductor material therefrom, 
wherein the donor wafer, after detachment of the useful 
layer, includes a substrate, a buffer structure on the substrate 
and a remaining portion of the useful layer, which method 
comprises removing at least part of the remaining portion of 60 
the useful layer in order to provide a donor wafer surface 
that is suitable for use in a subsequent detachment of a new 
useful layer. 

2. The method of claim 1, wherein the remaining portion 

of the useful layer is removed chemically. 65 

3. The method of claim 2, wherein the remaining portion 
of the useful layer is removed by selective chemical etching. 



12. The method of claim 11, wherein the overlayer 
includes 

(a) a material selected from the group consisting of SiGe 
and strained Si; 

(b) a material selected from the group consisting of AsGa 
ap4»Ge; or 

(c) Qnjitfr another alloy of Group IllVelejneetsr 

13. The tt r clhuU uf claim 10, W l u ' C lTfuTther comprises 
providing at least two new layers on the donor wafer after 
removing at least part of the remaining portion of the useful 
layer so as to form an interlayer between the buffer structure 
and the new useful layer, with the interlayer optionally being 
provided by layer growth. 

14. The method of claim 13, wherein the interlayer 
includes 

(a) a material selected from the group consisting of SiGe 
and strained Si; 

(b) a material selected from the group consisting of AsGa 
and/or Ge; 

(c) an alloy of Group III V elements; or 

(d) a material selected from the group consisting of InP 
and a Group III-V material having a lattice parameter 
substantially identical to that of InP. 

15. The method of claim 13, wherein the buffer structure 
has a composition that includes an atomic alloy of binary, 
ternary, quaternary or of higher degree, selected from the 



